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KT.ECTRO- OPTICAL MODULE 

Background of the Invention : 
Field of the Invention : 
The invention is in the field of optical data transmission and 
relates to the connection of a fiber optic waveguide segment 
to an electro-optical module. Such fiber optic waveguide 
segments are also called pigtails and are intended for 
transmitting optical signals to or from the module in order to 
couple the module optically with another component. The other 
component can be another module, for example, or also a 
connector plug of a fiber optic connection cable or a trunk 
cable . 

The invention relates in particular to an electro-optical 
module with a module body containing an electro-optical 
converter and a connector that accommodates one end of a fiber 
optic segment and can be connected for an optical connection 
of this end with an optical connector interface on the module 
body side . 

The term "electro-optical converter" is to be interpreted, 
within the scope of the invention, as a component that emits 
optical signals (light signals in the range of 400 nm to 
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1500 nm, for example) in response to an electric control. Such 
a component is also called optical transmitter in the 
following. The term "electro-optical converter" also means a 
component that converts optical signals into the corresponding 
electrical signals. Such a component is also referred to as 
optical receiver. 

A module of the above-mentioned type is described in the 
Published European Patent Application EP 0 573 941 Al . In 
accordance with the conventional architecture, such a module 
includes a module body with a module housing. The module body 
may also be formed of an injection molding body in accordance 
with a more modern configuration. The module body of the 
module includes in its interior at least one electro-optical 
converter and has a multitude of connectors projecting from 
its narrow longitudinal sides or its bottom side. The module 
sides are named for the purpose of this invention on the basis 
of the respective function location or installation position 
of the carrier printed circuit board. At one narrow front side 
of the module, a connector is provided which accommodates one 
end of the fiber optic segment ("pigtail"), which is ready for 
a coupling. The connector is held at the narrow front side in 
the manner that the end of the fiber optic segment is aligned 
for an optical coupling with the corresponding connector 
interface on the module body side. The connector interface can 
be, for example, provided in a receptacle sleeve and be 
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located in a direct, straight optical connection path between 
the converter and the end of the fiber optic waveguide 
segment. The interface can also include a so-called region of 
free beam propagation between the end of the fiber optic 
5 waveguide and the converter. 

The injection molding process for manufacturing the module 
body can damage the fiber optic waveguide due to the generated 
heat. Also, during a module installation, the required 

10 soldering of the connector contacts to the electrical signal 
input lines or the signal output lines on a carrier printed 
circuit board can damage the fiber optic waveguide due to the 
generated heat. For this reason, Published European Patent 
Application EP 0 573 941 Al teaches that the connector having 

15 the fiber optic waveguide segment is to be connected with the 
connector interface of the module body only after the 
injection molding process is completed. 

For mounting the module on the carrier printed circuit board, 
2 0 space is needed for the fiber optic waveguide segment, which 
extends in a horizontal direction. If the connection of the 
fiber optic segment with the module body is accomplished only 
after mounting the module body on a carrier printed circuit 
board, for example, additional space is needed in the area of 
25 the module body for handling and accomplishing the connection. 
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Summary of the Invention : 

It is accordingly an object of the invention to provide an 
electro-optical module which overcomes the above-mentioned 
disadvantages of the heretofore-known electro-optical modules 
5 of this general type and which has a fiber optic waveguide 
segment ("pigtail") that can be connected subsequently. In 
particular, it is an object of the invention to provide an 
electro-optical module which allows to place or install 
additional electronic and other components in its immediate 
10 vicinity on a carrier printed circuit board. 

With the foregoing and other objects in view there is 
provided, in accordance with the invention, an electro-optical 
module configuration, including an electro-optical module 
15 having: 

a module body having a top side; 

an optical connector interface disposed at the top side of the 
2 0 module body; 

an electro-optical converter disposed in the module body; 

a fiber optic waveguide segment having an end region; and 

25 
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a connector accommodating the end region of the fiber optic 
waveguide segment, the connector being connectable to the 
optical connector interface for optically connecting the end 
region . 

5 

In other words, the object of the invention is achieved in 
that the connector interface is formed at the top side of the 
module body. An essential aspect of the module of the 
invention is, therefore, that the fiber optic waveguide 

10 segment can be adjusted and attached in the area of the top 
side (in an installation position thus on the rear side) of 
the module body. The fiber optic waveguide segment is to be 
connected only after the completion of the module body and, if 
necessary, can later be removed again. The fiber optic 

15 waveguide segment and the connector are located at an adequate 
height, for example at a sufficient height above the surface 
of the carrier printed circuit board, after the connection has 
been made, so that additional optical components can be 
installed or placed in the immediate vicinity of the module. 

2 0 This is especially advantageous when modules operated at a 
high frequency are used and when optical receivers are 
connected, because the pre-amplif ier provided for an operation 
of the receiver should be provided in the immediate spatial 
vicinity of the receiver for reasons of an improved processing 

25 of signals. 
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In accordance with an another feature of the invention, the 
connector is connected with catch elements or detent elements 
to the module body. This is advantageous with regard to 
installation and especially for a possible removal of the 
5 connector from the module body. 

In accordance with a further feature of the invention, the 
connector and the fiber optic waveguide segment projecting 
from the connector extend at a height of more than 3 mm above 
10 the bottom side of the module. Such a height allows 

sufficient space in practical applications of the module. 

In accordance with a further advantageous feature of the 
invention, the module is configured as a surface mountable 
15 module. 

In order to lead the fiber optic waveguide parallel to the 
surface of a carrier printed circuit board and parallel to the 
top side of the module, respectively, a preferred embodiment 
2 0 of the invented module provides that the connector interface 
includes a beam deflector that deflects the beam between the 
converter and the end of the fiber optic segment, which is 
oriented horizontally in its mounted position. 

25 Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 

-6- 



GR 9 9 P 4 03 6 



Although the invention is illustrated and. described herein as 
embodied in an electro-optical module, it is nevertheless not 
intended to be limited to the details shown, since various 
5 modifications and structural changes may be made therein 

without departing from the spirit of the invention and within 
the scope and range of equivalents of the claims . 

The construction and method of operation of the invention, 
10 however, together with additional objects and advantages 

thereof will be best understood from the following description 
of specific embodiments when read in connection with the 
accompanying drawings . 

15 Brief Description of the Drawings : 

Fig. 1 is an enlarged perspective view of the module according 
to the invention; 

Fig. 2 is a side elevational view of the module body shown in 
2 0 Fig. 1; and 

Fig. 3 is a top view of the module body shown in Fig. 1. 

Description of the Preferred Embodiments : 
25 Referring now to the figures of the drawings in detail and 
first, particularly, to Fig. 1 thereof, there is shown a 
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module including a module body 1 and a connector 2 . The 
connector and the module body are shown in Fig. 1 in a state 
prior to the assembly, when they are still in a separated 
state. The module body 1 contains an electro-optical converter 
5 3, which is schematically indicated with dotted lines. The 
converter may be a transmitter in this exemplary embodiment, 
but can of course also be a receiver. In response to an 
electric control, the converter 3 generates light signals 6 in 
the area of an optically active zone 4 . The light signals are 
10 transmitted vertically upward to the top side 8 of the module. 

The module top side 8 has a connector interface 2 0 in a 
mechanical coupling block 10 with receptacle grooves 12, 14 
running along lateral sides . The receptacle grooves 12 , 14 are 
15 intended for guiding and fixing the catch arms 16, 17 of the 

connector 2 . A plug pin 22 of the connector can be inserted in 
the coupling block 10. 

One end 24 of a fiber optic waveguide segment 26 is terminated 
20 with the front side 23 of the plug pin 22. When inserted, the 
end 24 is aligned with the optical connector interface 20. The 
connector interface 20 includes in its interior a deflector 
mirror surface 3 0 that is disposed at an inclination or slant 
31 in the inner side and at which the emitted beam 6 is 
25 deflected by 90° in the direction of the arrow A. The 

geometrical configuration and the deflection are dimensioned 
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such that an optical path between the end 24 and the converter 
3 is formed with a high optical coupling quality or coupling 
efficiency . 

5 The connector interface 20 is easily accessible from the 
outside due to the way it is installed and integrates the 
guide function for the plug pin 22 . 

As shown in Figs. 2 and 3, the grooves (Fig. 2 shows only 

10 groove 12) of the mounting block 10 are provided in a manner 
that a sufficient mounting and connecting clearance h of at 
least 3 mm for the connector 2 (Fig. 1) is provided for the 
installation of additional components in the immediate 
vicinity of the module body. In this manner, additional 

15 electronic components - for signal processing, for example - 
can be placed or mounted in the immediate vicinity of the 
converter contained in the module body 1 . As Figs . 2 and 3 
additionally illustrate, the connector contacts 35 projecting 
from the narrow side surfaces of the module body 1 are 

2 0 configured or suited for surface mounting. When the module 

body 1 is mounted on a carrier printed circuit board 40, which 
is only partially shown, the underside or the bottom side 41 
of the module faces the surface 42 of the carrier printed 
circuit board 40 directly. The top side or rear side 8 of the 

25 module is consequently facing away from carrier printed 
circuit board 40. 
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We claim : 

1. An electro-optical module configuration, comprising: 
an electro-optical module including: 

a module body having a top side; 

an optical connector interface disposed at said top side of 
said module body; 

an electro-optical converter disposed in said module body; 

a fiber optic waveguide segment having an end region; and 

a connector accommodating said end region of said fiber optic 
waveguide segment, said connector being connectable to said 
optical connector interface for optically connecting said end 
region. 

2 . The electro-optical module configuration according to 
claim 1, wherein said connector includes catch elements for 
connecting said connector to said module body. 

3. The electro-optical module configuration according to 
claim 1, wherein: 
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said electro-optical module has a bottom side; 

said fiber optic wave guide segment has a region projecting 
from said connector; and 

said connector and said region of said fiber optic waveguide 
segment projecting from said connector extend at a height of 
more than 3 mm above said bottom side of said electro-optical 
module . 

4 . The electro-optical module configuration according to claim 
1, wherein said electro-optical module is configured as a 
surf ace-mountable module. 

5. The electro-optical module configuration according to 
claim 1, wherein said end region of said fiber optic waveguide 
segment is oriented essentially horizontally in a mounted 
state, and said optical connector interface includes a beam 
deflector for deflecting a beam path between said electro- 
optical converter and said end region of said fiber optic 
waveguide segment . 

6 . In combination with a printed circuit board having a 
surface, an electro-optical module, comprising: 

a module body having a top side; 
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an optical connector interface disposed at said top side of 
said module body; 

an electro-optical converter disposed in said module body; 

a fiber optic waveguide segment having an end region; 

a connector accommodating said end region of said fiber optic 
waveguide segment, said connector being connectable to said 
optical connector interface for optically connecting said end 
region; 

said end region of said fiber optic waveguide segment, in a 
mounted sate, being oriented essentially parallel to the 
surface of the printed circuit board; and 

said optical connector interface including a beam deflector 
for deflecting a beam path between said electro-optical 
converter and said end region of said fiber optic waveguide 
segment . 
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Abstract of the Disclosure : 

An electro-optical module includes a connector and a module 
body having an electro-optical converter. The connector 
accommodates one end of a fiber optic waveguide segment and 
5 aligns it with the optical connector interface at the side of 
the module body. The connector interface is provided at the 
top side of the module body. 



MB/tg 



-13- 



Docket No.: GR 99 P 4036 



COMBINED DECLARATION AND POWER OF ATTORNEY 
IN ORIGINAL APPLICATION 

As a below named inventor, I hereby declare that: my residence, post office address 
and citizenship are as stated below next to my name; that I verily believe that I am 
the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled: 

ELECTRO-OPTICAL MODULE 

described and claimed in the specification bearing that title, that 1 understand the 
content of the specification, that I do not know and do not believe the same was ever 
known or used in the United States of America before my or our invention thereof, or 
patented or described in any printed publication in any country before my or our 
invention thereof or more than one year prior to this application, that the same was 
not in public use or on sale in the United States of America more than one year prior 
to this application, that the invention has not been patented or made the subject of 
an inventor's certificate issued before the date of this application in any country 
foreign to the United States of America on an application filed by me or my legal 
representatives or assigns more than twelve month prior to this application, that I 
acknowledge my duty to disclose information of which I am aware which is material 
to the examination of this application under 37 C.F.R. 1.56a, and that no application 
for patent or inventor's certificate of this invention has been filed earlier than the 
following in any country foreign to the United States prior to this application by me or 
my legal representatives or assigns: 

German Application No. 199 10 164.7, filed February 24, 1999, the International 
Priority of which is claimed under 35 U.S.C. §119. 

I hereby appoint the following attorney(s) and/or agent(s) to prosecute this 
application and to transact all business in the Patent and Trademark Office 
connected therewith: 

HERBERT L. LERNER (Reg.No.20,435) 
LAURENCE A. GREENBERG (Reg.No.29,308) 
WERNER H. STEMER (Reg.No.34,956) 
RALPH E. LOCHER (Reg. No. 41 ,947) 

Address all correspondence and telephone calls to: 

LERNER AND GREENBERG, P.A. 
POST OFFICE BOX 2480 
HOLLYWOOD, FLORIDA 33022-2480 
Tel: (954)925-1100 
Fax: (954)925-1101 



I hereby state that I have reviewed and understand the contents of the above- 
identified specification, including the claims, as amended by any amendment 
referred to above. 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon. 

FULL NAME OF FIRST JOINT INVENTOR: ALFRED RAST 



INVENTOR'S SIGNATURE: 

DATE: 

Residence : REGENSTAUF, GERMANY 

Countrv of Citizenship : GERMANY 

Post Office Address : ULMENSTRASSE 5 

D-93128 REGENSTAUF 
GERMANY 



FULL NAME OF SECOND JOINT INVENTOR: GERHARD KUHN 



INVENTOR'S SIGNATURE: 

DATE: 

Residence : KOEFERING, GERMANY 
Country of Citizenship : GERMANY 



Post Office Address : AMBAHNHOF11A 

D-93096 KOEFERING 
GERMANY 



